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54) ACTIVATED POLY-L-GLUTAMIC ACID, HEMOSTATIC OR MEDICAL BONDING KIT 
'REPARED BY USING THE SAME, AND METHOD FOR USING THE KIT 

57)Abstract: 

>ROBLEM TO BE SOLVED: To obtain an activated poly-L-glutamic acid having a long activity 
etention time by reacting a poly-L-glutamic acid wherein a specified proportion of the carboxyl 
roups are in the form of an active ester with an N-hydroxyamine ester derivative compound. 
JOLUTION: A poly-L-glutamic acid is dissolved in a polar solvent and a specified amount of an 
J-hydroxyamine type active ester derivative compound (e.g. N- hydroxysuccinimide) and a 
iehydratively condensing agent (e.g. 1-ethyl-3- dimethylaminopropylcarbodiimide hydrochloride) 
re added to the solution. After the entire mixture is shaken at about 0-40° C for 3-24hr to 
ffect a reaction, the product is washed and dried to obtain an activated poly-L-glutamic acid 
/herein 35-70% of the carboxyl groups are in the form an active ester. Next, a buffer solution 
■btained by dissolving gelatin having a spontaneous gelation temperature of 20-25° C, used in 
uch an amount as to give a concentration of about 50 to 500mg/ml and having a pH of 7.0-7.6 
5 mixed with another buffer solution obtained by dissolving about 5 to 100mg/ml of the 
ctivated poly-L-glutamic acid and having a pH of 7.4-7.6 to obtain a mixture usable as a 
iemostatic or medical bonding kit. 



EGAL STATUS 

Date of request for examination] 

Date of sending the examiner s decision of 
ejection] 

Kind of final disposal of application other than 
he examiners decision of rejection or 

:tp;//www19Jpdl.ncipj^ 2005/Q1/07 



(19) 0*H«rfW (JP) 



«*> 2t m # I* ^ $g (A) 



#HI¥9- 296039 

(43)^§B0 ¥«9^(1997)11/I18B 



(51)IntCL e 

C 0 8 G 69/48 

A6 1K 9/70 

A 6 1 L 25/00 

C 0 8 L 77/04 



NRH 
3 9 1 
3 94 

LQX 



p i 

CO 8G 
A6 IK 

A6 1 L 
C08L 



9/70 

25/00 
77/04 



NRH 
3 9 1 
3 9 4 

A 

LQX 
C£ 7 H) 



(21>ti«## 


»H¥8-111495 


<71)IHHA 


390033927 










<22)ffiHB 


¥J*8#(1996) 5fl 2 B 




imvimm*mwk\m&m> i 








■^n. W SI — 
























« * A 








:fcSSrtF?*&it>£*-ffl£W$ 2#»182 






<72)$89I# 


saw* 








AR^=*^»*BmOj^ ITS 5#8 - 








203 






(74>ftSA 





(57) mm) 

mm) sftx^^Mb#y-L-^* 

#y -L-^bdr S >K<h, N-fc KP^v-T 
5 >3fi^xx^BWtt<b*«l"t*St6S#r»6 




(A-<2)/B-<2» 
CA-<2>/B-<D) 



to is 20 as 
B««Rftft(DftMR t mill 



(2) 



9-296039 



0)35-70%^ St£lX^Mb£;h.Tft&C<»:£!& 

mm*? k. 

CIM5JS3] BtJiES14<b7K'j-L-^/u*5>&£, 
51JS5~1 O Omg/ml Ic^flSLTffll^-SC "t 

[»*314] ffJlES14<b7K'J-L--50u*5>&£. 
pH7. 0~8. O0>$Iffi;Sl::;Sfl?L.TfflL*-5C 

afr4»*s2iciB«<Djhxftiffl • mmmmm*>> k<d 

2 0~2 7 0 ca>-tf7^>$fflL>-5Ct^^®t-rSIS^ 

[O O O 1 ] 

0>i^lV #9®ft;S1±'(bJKU - \--7)W5> 5 

[O O 0 2 J 

[0 0 0 3] Lj^Lfttfk, ^'J >«8li % lliiftfcjfc 

[0004] zo)&o u±fam ■ Kmmmmmizit. & 

iz&oUtkifrtfm&ZtiX^Zo -Tft;b*>. 1) ajJtaSP 
i-^r&iftiijfctt-efcy. *«feii-c$«nya*>fr 
l=^Mb-T*ct. 2) y;Mb^i*^«:^ic < k<e» 
U Uilftl$®ihT-#-5Ci:, 3) -5r;HbiaiitiiIfilSB(7>ifl 
«j&ffi£3MILftl*C£. 4) -tfl^Ht&tt, tiffin 
T-#£f£lti$^*Mc<*rtlcfcl,N-C#fl?U iSSE-T 
5Ct. 5) H^t^-fS^iatSlt^^^/cC^Ci:, 
6) Jgffi-eft^Ci:, ftif-C-fc-5. 
[0005] ird*T-. -if^Xi^ttlc^g^&a^ 



[0 0 0 6] C<D«fc?fttt;SET-C% **!iB#e>l*. -tr^ 
f- > i jS14^b/K 'J - L - = t to&m&ltlzm 

* 5>&a>*-et. is^issi©^*, x?->>5K<b 

[O 0 0 7] tC?>T\ X<?v>5 RbTK'J-L-^U 

M&imfrO&mizmML. croSIHb/K'J-L-^u 

[0008] L^Lft*<€>. X^->W5KSfl)iA? 

# T t * JHt L ft < ft y , & S-e # ft < as o X L * 5 . 
Ztotztb* m&m®lztSl\X. X7->W5 Rb/K'J- 

l — 5 >§f cassis?©* -r s >?tfwmzu y . 

^ ID W ft*J*?j $ S it -S c i left & o 
[O 0 0 9] $f>lc % X^->>-C5 KS(73^A^CD«t\ 

^MbiSS-V>^»5tJSA<. 7^^'jvflBttbL. 
ftt^i:l^•5^^ili4.fcSo 
COO 1 0] 

Cf§^cDBfi«j] ^fl^l*. S1£<b;tf'J-L-?>*5> 

-So 

Co o i i ] 

CfglBOSS] *fS^lcfi6*JStt<b7K'J -L-y;u* 5 
>KI4. tKU-L— JfiU^ 5 N-tKP*->7 

;u*©3 5~7 o%*<, jSttxx^^Mb^+trft^ct 

CO 0 1 2] *SIB^|c^^jhjftiffl ■ h 

its ±«Ba>Stt<b7Ky-L-y>u^5>Kt. -tf^^> 

<t*Mb»l^$*t-So ±E(D5Stt<bJK , J-L-^U^5> 
Kl*. M5~1 0 0mg/-|nllCj§MLXffll^-5C 

H7. o~8. oo>&mffizmmi,xmi^z>z.ti!>w£ 

[0013] 5Ft>lC, ^SeUBIcSS^TI*. *?f>fcL 
T, e^yiMbjgJKA<2 0~2 7°C<D-tf ; 5^>£ffll,N.& 
Cir*mic»*LL^ ±IBO*-5ftSttxx^;u»<DjS 
A^tD^L «9tt1b?K 'J ~ L - «fiU5i S >KI*. i§«l^ L 



(3) 



*#ga¥ 9-296039 



fc«£<DSi4j£##i$fiS}A<g<, mmmm-Qomm&o) 

[O O 1 4] 

;u$5>&i4. tK'J-l-^u^ s^Si:. N-tKP 
<o#«Ticsts 3f -a- a c t -em t> *i%> „ 

[0 0 15] tK'J-L-^U* S>SI*. fc«fc;U4. 
TAjikoat (EfcCO^ttSg) j <OjSi&:8-e7liBK£;riTL*'5 

[0 0 16] N-t Kn+v-T5>mjSttxx^;i.g|# 
ttfb^si LTI4. fc<t*.f4. N-tKo+'>^fi/> 
-f; K. N-tKn+i — 5 - y )i,n\i)V^->— 2, 3- 

ylfilfiUXf^, 2-tKP*W5/-2-v 

£>*t-S>o C*tt> CD *f§BBICfcC^Ttts #ICN- 

COO 1 7] f&fcffi&mt LTI4, fct jllf1-x^^-3 
^;U7 5 y ^U*JI/*v-f 5 KMS (ED 

c • hc i ) , 1— >^ □^4-->;u-(2- ; E;u7txnju-4-x 

[0 0 18] *S§8JlcD;5tt{b7K'J-L--7*;US 5>»t 

;Ha)3 5~7 0^%. »$L<li4 0~6 5t;l/% 

JHb£*LTfc& 0 

[0 0 19] CCD,fc7^f,^&ttx;^^gcD»A^CDIi5l^ 
;S14<b;Ky-L— 7*;u* 5>|gl4. mffizLtzWr&lzt, 

T. 1 o#ia±, ^caJif'S'&cD-etti 0»~3 0»g 
Sfc-StMi-ttuai-cfe*. — ,=£ttxxir;uacD# 

A$*««ut. sttft^ttntmatfcttniK . bah* 

[0 0 2 0] Sttxx^;US0>#A^$E<-r«.lcl4, 
I-I4. #y-L-$fjU* S vJUScD^E 

JMkrcttU 4 0*eju%&B;u fffL<ii45~70 

; E;U%(DN-t h'P+v7 5 ^^Sttx^^jUil^^b 

[002 1] CCDJg. B8*l8^Sl]l4. N-tKD4fv7 
S>^3ttx^7iUR»tt1t«ttl%JUI=ML« 1-3 
=EJl>, #3tL< 1 . 0—1. 5^E;USJS<Dfi-CfflL^+l 



&tt&fg£*F$L<flll*&*L. il:DMSO*<ff*L< 
fflL>t>*tft 0 

[0 0 2 2] SJCSSI*. - 1 0-7 0°C. $?£L<I4 
0-4 0 o CfU£T-fcy. StE^Pp1l*S»6SfilzJ:y«/* 
T?feftfi<, a*l*1 ~4 8l$m. »*L<li3~24R 

[0 0 2 3] KJ£$t7&. £JS?g 

KftKtt • a® • »jwo>*«-oi**u *f§Bjiizsft 
s>Ki4@tM*®-e3es-efcy, *cd 

jSftxx-ryuaaSA^I*. 7b<t*.l4. Biochemistry vo 
1. 14. No. 7 (1975). 1535-1541 icSBttO^lc^CT 
*fe5g£;rift. 

[o o 2 4] *nm\z**]kAm ■ mmm&m*v h 

14. ±f3<Ds&14-fb7K'J 5>K<t» -tf^^> 
iA^ttjatSFftTUft. ^fgWlcfcl+ft-tf 9^:>fc LT 
14. t K f£*CD±tt;lc#£;ti.ft#&ftl.M4&JS^ 
A^itfct CD C<D<fcd&-tf^>l4. n 

5>-^>£Sl t;u*u« nxei=j:y«aaLTi» 

£>+ift 0 

[O 0 2 5] *SeBJj|c&SitJfoffl • EJSIBfcS*-;/ h£ 
B«SS-efi6ffl-T-5fSlcl4, £-T-tiBCD;Stt<b7K'J-L 
-SOU* 5 >il$att«:SttlcS«Lr3tt1b>K'J - L 

"C. ^Ojtmrlc±|B<0 2jS$;1^LT. ihJ&*< 
MmtZixZm&lzmifiT&fr. fcftlM4-tIEcD2j££ 
9l4f=£4|r4-ftc COS*. SttlbtfU- 

iSBMIL L < 143 O&JfiLMCyjMb • »SA<^7"r 
ft. 

[O0 2 6] C©i. -tf^^> (@ft2#) 1 ooasss 
ICjttLT, JittltiK'J-L-?** 5>K <HK#) 
14, #£L<I41 -1 OOSSSC. L< 142- 

7 oasspo>at?fflt>t>*t-5„ 
[0027] ±iB<ojhjfiiffl • mmmmm*v h ^ffis-r 
Bfrffij5t4<b^'j-L-^^ sis 

-lOOmg/mk »^ L<l4SS7~6 0mg/mlirJS« 

[0 0 2 8] ftlZ. *&miZt$l*Tlt. SfFlBStt^bTK'J 
- L-?)U5i 5 >K^, pH7. 0-8. O. »*L< 
I4 P H7. 4-7. 8<DSffijaiCjg^LrfflU4CtA< 

g*Li^ pH7*iST-3&i)t. st1Hb7K'J-L--y;u 

ffii«i:L-CI4, *i*Wlcl4. Mcllvaine 05SffijS CJ> 
i*!2t h'JOA-^x>^) % Atkins-Pantin CD® 
«X (*7»+M* 'J 7A-Kit h 'J 7A) . Pali 

tzsch o>mm& (.^m+i^it±h')^i^-4^m-y- 

K'JOA) . Hasting-Sendroy CO®ffi?S CJ>»*SR2 



(4) 



♦Sga 5 ? 9-296039 



■j- h 'J^jU-'J >i2*I* 'J OA) . Brittort-Robins 
l^t>ft&o Ctt^Ot* 3 "!?^. Hasting-Sendroy a>Hgr;T£ 

[0 0 2 9] £fc. attBHdJSHTtt. -tf^^^tL 
T. ^m¥Mt^&t)<2 0~2 7°C. »SL<li20~ 
2 5 0 ca>if^>£JBL^C<!:;!><M£ LIV CCT', g 

&y ;Mbas <t i*. mm&m l tz a t > &m £ l 
[o o 3 o] *%wo>±fam ■ mmmmm*v t-^mm 

m-t-Y-'J'trl*. IHHftftttMILTJfll**. C0>Kl<Dji 
SI*. Jt?£l-<l*20~1 OOOmg/ml, ^lc»*L< 
I* 5 0~5 OOmg/mlSJg-ea&So if 

hUOA^ffl^^«^|cl*. 7%?g;fc ( P H 
8. 3) Ll^ C CD «fc 

^-CDpHli. #$L<I*7. 0-8. 0. *#|C 
»^L<l*±«:JS^14a)ife4 7. 2-7. 6fI£T*fc 

[003 1] Ja±<0J:5(cy;Mb£ft-5if i 7^>l*. y 
nMb£tt&ft^T-m^c:;hic<fc£fMB£#§S£-ti--&. fc 

[0032] &as. A^A^y^ii, ±.uo>m&\zmm\. 

[0 0 3 3] 

iSlV'Sff <b>K'J - L-y;u* 5 jgjglC Lfca^ 

5>K<tif^^>i:<DSg«S(ClCj:o-C, S^AMcyjU 
<bU lf5&&gCD*£fc&§lJiJA<fl£j££ft&. 
[0 O 3 4] 

[0035] fcfc. *gtlK0ll=&lvc. 



-L-yil.* £>&<*> N aOHj£j££tS3SL.fc. 

t Ka^^vWs K^igiSifc-lmllcfctU 2N- 

NaOHlO. 2mliDS.. S1±^b?KU-L-y;U^ 5> 

i&S&i: ttiz^ 60°c, i 0#ira8fcLTaQ7K*)-fl?£fr 
taSSH&s 2N-HCIJO. 2mUKi;iT*fau 

S&ICO. 8 5N-HC I £lmlJJ07U Stt'lbTK'J - L 

tlHSLfc. 0. 05%FeCl3/1N-H 

Clitja^O. 5ml*nx. (R3fcJg£ 3H]a«3£U C<D$S 
K*0>«A¥£#fcbLt=„ 

[O 0 3 6] 

t*i£0>li] H&^LfcTK'J-L-y./u* = (o. 5 

g. 3. 885^^1/) 1 OmlCDDMSOlCjgfl?^ 
t, N-tKn*i/^->WSK (O. 22g, 1. 

O If JtrftArfK?* 5 Kiglgig (O. 3 7 g . 1. 945 
'JtW 2 2^p B 1S;SlcrSi:5Lfc <> £ 

«fcoT^ClC2[5]j5fe^LTA^. l-fiM:TlftLfc 

[0 0 3 7] C<n8$, X^7vW5 K«(7>3|A*)!»<6 
2. g^E^COJS^bTK'J-L-^U^ 5>iO. 7 2 
g ftfc. 

[0 0 3 8] 

[ttS®)l] m^Ufc7H'J-L— 7)l,*S.>M (O. 5 
g. 3. 885'J^I/) 1 Oml05DMSOICjt»$ 
-t+. N-tKQ + vX^vWSh* (0. 178g. 

1. 5 55'JfJI/) 1-Ifil,-3-y^f<l/7 5 
y^oeM^v-fS (O. 30g. 1. 5 

5 5 tj^M ^in^fcft. 2 2mmm.}^izxmt => l 

3 >lc«fcoT$f>IC2|Hlj5fe^LTA>f>. i-f JHCTS 
»Lfcft. ±fiE15!I^EE$£SLfco 
[0039] X^vWS KSC0^ASA<3 

2. 7=E;U%0)S14<b7K'J-L--5f;U^ 5>iO. 4 8 

[0 0 4 0] 

[it^«!l2] B&l&LfcTK'J-L— ?;U*£>jg (o. 5 
g. 3. 8 8 5';*^) 1 OmlCODMSOICjg^* 
-fr. N-tKP+y^vWSK (0. 31 g> 2. 
7 25'J^l.) <t. 1 -If;i,-3-vyfJl,7 3y ^ 
O e^*^7t?i?-f 5 Ki£&Jg (0. 52g. 2. 725 
'JtW ^*n^/=ft. 2 2B$rBl2SI~Tgi:5 Lfco S 
Tiz h>lc-C^2tSLtcj!)<. «mLrL*t^. c 



(5) 



t$B*l¥9-2 9 6 O 3 9 



[O O 4 1 ] 

mmm i ] 

Stt^b^'J - L — SOU* 5 >M<D7£&m.<Dftm&& ULT 

*°y-L-^U*5>i££. pH7. O. 

7. 4. 8. OOHasting-Sendroy 'J >gg$ggj^fc<fc 
tf. PH8. 3 glSTK^ h 'J -i? Ajgjg (7%) IZ. 2 
w/v %i:te-5<fc?lc;§8?£-fc!-fc 0 

[oo4 2] --h. a?***v>wmmm c P H7. 

4) |C2 Ow/v %ICj§8¥U 16 0d)|{Slfl:5OO/i 



I £ l J , 3 7°C0>g;g7k*lcai+T, 1cm©X* — 7— 

[0 0 4 3] «**«>-t?5*>»*l=. ±sea>S14<b7K 
■J - l -sou* 5 an *.feKM>yjufl:B*ffl£. Stt 
fc>teu - l - sou* 5 ^itssnsiftoiiiittm&icai 

1*. mmti£>)-\--7)\,$ 5 ^KjS&ajsao&tfX x* 
- 5 — * v ^A<f?ih-r 5 * r* O B»m £ I x 5 . 

[0 0 4 4] SI^Si IC^fo 

[0 0 4 5] 

[an 



(*> 




fSJfcfl 1 


tmm t 


pH 8.3 


pK 7.8 


pH 7.4 


pH 7.0 


pH 8.3 


pH 7.8 


pH 7.4 


PH 7.0 


5 


7.0 


U.3 


13.3 


19.0 


10.0 


20.2 


19.5 


22.7 


I I 0 


11.0 


16. 1 


15.7 


17.8 


20.0 


31.6 


30.5 


33.6 


1 5 


X 


20.6 


17.7 


18.1 


X 


X 


45.9 


49.7 


2 0 


X 


20.9 


19.9 


16.6 


X 


X 


X 


X 



[00 4 6] ±az<Dmm& y . x^v>-c 5 k&<d3ia 
j fMtmm.\^m<ui > t<. *at,a<ay» p h 

^Jofc. *#fC, pH7. 4-7. 8 izts^x 
[O O 4 7] 

[i*S6« 2 ] nas0>j 1 -e« z>Mz7&mtT£ »j - l - sou 

*£>&£Jf!lV *2l;*-TA-(D*5 < fer/A-©?§iS£ 
ISLfc, S^r;MbiaSA<2 4°C0>-tr ; 7^>£ 

lUt, *2IC^-rB-®fcJ:U:B-©j§jiK£iiSL 

[004 8] 
[12] 









ft 


j£t£fb*')-L-m;y» 
<5S»0d 1 T-Sig) 


mmwit&Bt : 2 4 x: 


& 
St 

$ 
K 
S 
ft 


(pH7. 4) 
2 w/v » 


©WaHCO, Jgft 
(pH8. 3) 
2 Off/? W 


©'J 

(pH7. 4) 
4 w/v 96 


(pH7. 4) 
2 Ow/v 96 



2 0#M£*<7>S14£|fftT?#TlVh.lS«tt 
5$ (pH7. 4) 7 h'J^Ajgjfc 

( P H8. 3) (Df^^icLxt^sic^-r-sp^ar*^ 

[O O 5 O] 

[KK«3] 

C tett^Sib L fc 7^ > i Stttt y - l - sou * 5 
t o>? Mtmmtomm- j: s«a a sso 

[tSSfcSifc] -tf5^>£ 2 Ow/v %l-^-Scfc-5lcHS 
*ICjg»L, 1 ON-NaOH*i§iSlCtpH$1 1 |C 

^F-S-tf 5 5 1 s asy;nbjggi*. 2 4 °C t . 2 2 °C 
-e. ao&H£. 7. 2 n-hc i ic.tyiffau T-fe h> 

[0051] $mm-i-r5¥ii>titzm'£.Vc.i£ i )-\-- J 7)\, 
$ S >lg£, P H7. 4<7>y >&|g«;$IC2w/v 

[0052] gl^l 3 Ir^-T. 

[0 0 5 3] 

[«3] 



[0 0 4 9] -tt2<7>A-(X);fc,fctf A-©jgj£fc«fctf. B 



(6) 9-296039 



limit*') 
(#) 






2 2"C 


2 4°C 


2 


I 5. 1 


1 3. 5 


o 
O 


1 6. 0 


14.3 


4 


14.8 


1 4. 0 


5 


1 6. 8 


1 2. 8 


1 0 


i 8. 1 


1 4. 3 


1 5 


2 1.5 


1 8. 0 


2 D 


2 4. 2 


22. 2 



[0054] B§,mx-m^t>*t&&n^ ¥$im.(D%&.i*&s 



2w/v 5«/»j >m&mm 

2 Ow/v *>/'J Vgggg 
2»/v »/U >g*««>K 
2 Ow/v *j/7fflaHC0,%«E 

[0 0 5 8] @1fc,ki;S4J:i), -tf^>£'J >&J£ 

fee -tr^v^ 7%mM7km-)- 

[0 0 5 9] 
[SSSS0IJ5] 



2 2°C(0 : t<D<k y t, 2 4°C(OtO>05^A<^MbKJFpWj$ 
<, £fc2 5°c»c&L^£frib«jgT:&£.!:¥iJK£*i 
•5, 

[0 0 5 5] 
[K»«4] 

C&^fitJgO $rf£fclgj& $ 3 x 3 cmE9^lC«J y . -f 0> 

H3xo. 5cm^«iyiiaoT. saiLfcKfliSs^^m 

'J - L -^U^ £ 1 Omg£ 'J >&ISffl;$ ( p H 7. 
4) 5 0 01/1 ICj§^$-frfc^<D<t. S4IC^-T2 0w/ 
v H-tf^^&St&^fl^l OOjilfOi^iU 
1 #B|7 5 O g©il$ *Mffc&. 1 0#RijJftg&(7)& 

[0 0 5 6] «Sm^a4JC^-r. 

[OO 5 7] 

[14] 



10 0 

2 6 6. 0 

1 0 0 



1 0 0 

6 0. 1 

1 0 0 



[0 0 6 0] -f ^OffigBSM^TJffM^gai $1*8)1 x 

J&Lfc. -?-Clca2lc^-rA-®j§jSfcJ:u:B-(D?gj« 
-5aHK;tStS^ffl^r^fliLfc (±«1 Oml) „ 
1 5B&*<D-f*£«4±^$t*TffFIS£B*9aiLfc£c: 

fco CfflCt^b. *^lc«*55tt^b7Ky-L-^;u 

[iai] a 1 1*. umm 2 ^-r. 



sttfb^-L-^«yacDS»/»a 



(7) ftffiW- 9-296039 




(5D Int. CI. 6 NUNC* Jtl^SSS^ FI 

C08L 89/04 L S E C O 8 L 89/04 L S E 

//(C0 8L 77/04 
89.04) 



